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Abstract 

Correction for attenuation is important for partial correlations 
because not even the sign of the partial between true scores can be 
inferred safely from the partial between observed (fallible) scores. 
Methods for inferring the corrected partial are discussed. Unfortunately, 
the corrected partial will sometimes have an overwhelming sampling error. 
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SIGNIFICANCE TEST FOR A PARTIAL CORRELATION 



CORRECTED FOR ATTENUATION* 

When each of two variables is contaminated by a third variable, it 
often is important in studying the relationship between the first two to 
"hold constant" or partial out the third. For example, scores on each of 
two personality tests may be unavoidably contaminated by general intelli- 
gence, by "attitude acquiescence," or by some other cognitive ability or 
personality trait. If we want the correlation between the first two 
personality traits, contaminating variables must be partialed out. For 
numerous examples, see Strieker, Messick, and Jackson (1968). 

The population partial p z or sample partial r x y. z between x 
and y with z "held constant" is by definition the correlation of the 
residuals in the linear prediction of x from z with the residuals in 
the linear prediction of y from z . Since partial correlations are re- 
garded with distrust by many behavioral scientists, it is worth pointing 
out that if the regression of x and y on z is linear and if the con - 
ditional distribution of the residuals is independent of z , then the 
partial z is numerically equal to the simple zero-order correlation 

between x and y computed for all observations having an arbitrarily 
chosen value z ; this zero -order correlation is the same no matter what 
arbitrary value of z is chosen . Thus, in this case, use of the partial 
correlation really eliminates the concomitants of variation in z • If 
the residuals are not distributed independently of z , the partial is a 

*This research was sponsored in part by the Personnel and Training 
Research Programs, Psychological Sciences Division, Office of Naval 
Research, under Contract No* N00014 - 69 -C -0017, Contract Authority 
Identification Number, NR No* 150-303, and Educational Testing Service. 
Reproduction in whole or in part is permitted for any purpose of the 
United States Government. 
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sort of weighted average of the correlations between x and y for 
fixed x , averaged over the different fixed values of z . 

An important problem arises because the presence of errors of meaaure - 

ment in z can cause the partial correlation p___ _ to be negative when 

■ ■ ~ — ■■ ' — ■ 1 ' 1 — — — ^ xy • Z 

otherwise it would be positive. If the errors of measurement are uncor- 
related with each other and with all other variables, their effects can 
be removed by correcting for attenuation each zero -order correlation 
involving z . This results, after a little algebra, in a formula given 
and discussed by Stouffer (1936, eq. 9)> Saunders (I95l)> Lord (1963* 
eq. 23), Kahneman (1965), Bohrnstedt (1969, eq. 2l), Bergman (l97l), and 
others : 



, - p p 

zz* xz yz 

~2 / ~ 2 ~ 

P XZ V P ZZ' P yz 

where each p is a population correlation, {; represents z without 

errors of measurement, and a prime denotes a score on a parallel form of 

a test. It is assumed that p , > 0 . 

zz 

If it is desired to correct also for the effects of errors of measure- 
ment in x and y , the corrected partial is 








p xy^ zz 1 



- p p 

*x z*yz 



4 



P xx ,P zz' 



- p 



xz 






p yy ,p zz’ 



- P 



yz 



( 2 ) 



where £ and q represent x and y without errors of measurement. The 
correction for errors in x and y can only increase the magnitude of 
the partial; it cannot cause a change in sign. 
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